An experiment was conducted to assess the effect of age at weaning on growth and slaughter characteristics of grasscutters (Thryonomis swinderianus). This study was carried out using thirty (30) mixed sex six weeks old juvenile grasscutters, collected ten each from grasscutter populations weaned at different ages of 2, 4 and 6 weeks. The completely randomized design was adopted for the study, with each treatment group (weaning age) being comprised of five replicates of two animals each. Results at the end of the experimental period of fourteen weeks showed that average weekly and daily feed intake were significantly (p > 0.01) influenced by weaning age of the animals. More so, among the carcass traits under evaluation only the tail and neck weights differed (p > 0.05) between the treatment groups. In addition, the small intestine and caecum weights were significantly (p > 0.05) affected by age at weaning of grasscutters.
Introduction
The importance of animal products as a source of protein for human development cannot be overemphasized. Madubuike (2004) reported that protein do not only possess better amino acid assortments, but are more readily assimilated and are devoid of enzyme inhibitors and other anti-nutritional factors common in plant proteins. However, the trend in livestock production in Nigeria has been largely dependent on domestic livestock (Lameed & Ogundijo, 2006) , which cannot supply the projected animal protein requirement for a population of over 140 million in the country (Wogar et al., 2007) . Furthermore, Lameed and Ogundijo (2006) observed that animal protein production in Nigeria from domestic livestock has been falling steadily by about 1.4% annually, while human population has been increasing at an annual rate of 3.3%. Therefore, there is need to bridge the huge animal protein gap before Nigerians could attain the Food and Agriculture Organization's recommended daily animal protein intake (Idufeko, 1984; Igben, 2000) . Various authors had suggested that the shortage of animal protein in the third world countries can be ameliorated by improving the existing conservation programme of wildlife particularly the domestication of rodents that are tractable, prolific and widely accepted to the public for consumption (Ajayi, 1971; Mbah, 1989) . The grasscutter was reported by Clottey (1981) as the most preferred among wild rodents wider domestication as well as an alternative with a promising future. More so, raising grasscutter in captivity still remains a relatively new initiative which requires further investigations on its successive and successful rearing. As such, there is need to provide more information on the performance of grasscutter weaned at different ages. According to Chineke et al. (2002) , variations exist in the growth performance of different breeds of animals. Studies have identified weaning age among other factors as influencing post-weaning growth performance of rabbits (Afifi & Emara, 1988; McNitt & Luke Fahr, 1996) . The economics of livestock production depends on post-weaning growth performance of young animals as this influences the rate of attainment of market weight. Xiccato et al. (2000) in a study on rabbits observed that early weaning of young rabbits could permit increased reproduction rate without negative effects on litters and does performance. Research has also shown that early weaning can reduce pathogen transmission between litters and doe (Scholant, 1988) . More importantly, the precocious nature of the grasscutter could be an added advantage for its survival at early age without a doe. This research was conducted to assess the effect of weaning age on growth and slaughter characteristics of grasscutters.
Materials and Methods

Experimental Site
The research was conducted at a grasscutter research unit under the supervision of the Department of Animal Science, University of Calabar, Calabar, Cross River State, Nigeria.
Experimental Animals and Management Procedure
Thirty (30) mixed sex six weeks old juvenile grasscutters randomly selected ten each from three populations of pups weaned at different ages of 2, 4 and 6 weeks (treatment groups -designated as WA 2 , WA 4 and WA 6 , respectively) were used for the study. Each treatment comprised of five replicate of two animals each.
Housing
Guidelines for the construction of animal research unit were obtained from Animal Care Information Service (2004) for this animal type. The animals were housed in cells measuring 51 x 50 x 44 cm within a concrete housing. The entrance of each cell was constructed using wooden frames, wire mesh and one-quarter inch rods. This was to allow for adequate ventilation. Furthermore, each cell's entrance was screened with zinc to prevent excessive in-flow of air into the cells because of the nature of the fur (non-interlocking) of the grasscutter to prevent pneumonia.
Feeding
Grasscutters were maintained under a mixed feeding regime with concentrate formulated to contain 24% crude protein and 2340 kcal/kg energy (Table1). Elephant grass (Pennisetum purpureum) was served as supplement and provided ad libitum as water. Routine sanitation was carried out throughout the experimental period of fourteen weeks. 8.14 ME(Kcal/kg) 2340.00 *vitamin premix supplied the following additional micronutrients: vitamins A: 10,000 u; vit.D 3 20,000 iu; Vit.E 25 g; Vit. 2.5 g; Vit.B 1 3 g; Vit.B 2 6 g; Niacin, 55 g; Calciumpenthothenate, 11.5 g; Vit.B 6 5; Vit. B 12 , 0.75 g; Cholinechloride, 250 g; folicacid, 1 g; Biotin, 0.05 g; Mn., 46 g; Fe, 32 g; Zn, 40 g; Cu, 8 g; Iodine, 0.8 g; Co., 0.4 g; Se., 0.6 g; Riboflavin 5 g; DL-methionine 50 g; L-lysine, 120 g; Sipramycin, 5 g; antioxidant (HTH) 120 g.
Data Collection
Data collected for growth parameters were: weekly body weight, weekly feed intake, weight gain and feed conversion ratio (FCR). For slaughter traits, using a 10kg mechanical dial platform scale the following weights were obtained: fasted weight, bled carcass and dressed carcass weights. The primal cuts and internal organ weights were obtained using the A and A digital electronic scale. 100 (Yakubu et al., 2007) .
Experimental Design and Statistical Analysis
The completely randomized design (CRD) was adopted for research. The model for analysis of variance was:
Individual observation on the jthgrasscutter of the ith treatment μ = Overall mean of all observations R i = Fixed effect of weaning age (I =1-3) e ij = random error, identically and independently normally distributed with zero mean and constant variance.
Significant means were separated using Duncan's Multiple Range Test (Duncan, 1955) .
Results
Growth performance of juvenile grasscutters weaned at different ages is as presented in Table 2 . Results of statistical analysis reveal that body weight and weight gains of grasscutters were not significantly (P > 0.05) different across the treatment groups. The performance trend for total weight gain, weekly and daily weight gains were four weeks > two week > six weeks. Average daily and weekly feed intake values of grasscutters post weaning revealed a reverse in trend as significant (p < 0.05) weaning age effects were observed for both parameters. Feed conversion ratio (FCR) ranged from 8.56 to 24.69 across the treatment groups. Grasscutters weaned at four weeks of age recorded a better (p > 0.05) value followed by those weaned at six weeks while grasscutters weaned at two weeks recorded the lowest value of 24.69. Percentage mortality was 8.69, 16.66 and 6.25 for WA 2 , WA 4 and WA 6 , respectively.
Post weaning growth trend is as presented in Figure 1 . It was observed from graphical presentation, that growth pattern of these animals followed the sigmoid curve of the general growth pattern.
Carcass characteristics and most of the primal cuts considered did not differ (p>0.05) significantly across the treatment groups (Table 3) . Live weight values were 1546.81, 1636.79 and 1419.32 g for grasscutters weaned at two, four and six weeks of age, respectively. Dressed carcass and carcass weights followed similar pattern as live weight (WA 4 > WA 2 > WA 6 ) with animals weaned at four weeks recording higher (p > 0.05) values. Dressing percentages obtained in this study ranged from 88.83 to 89.07 % across the treatment groups. Results of this study revealed that among the primal cuts evaluated, only the neck and tail were significantly (P < 0.05) affected by age at weaning for grasscutters. For other cuts such as the head, fore limbs and hind limbs, animals weaned at four weeks recorded heavier weights (p > 0.05) than the other two groups. But for the back and loin cuts, animals weaned at six weeks recorded heavier cuts (p > 0.05). The weights of the lung, liver, large intestine, caecum and kidney were not influenced by weaning age of the grasscutters (Table 4 ). The findings of this research showed that the weights of the heart and lungs decreased as weaning age increased. The small intestine was the only organ significantly (P < 0.05, 0.01) affected by weaning age of the grasscutters.
Relative organ weights of grasscutters weaned at different ages are as presented in Table 5 . Statistical analysis showed that weaning age did not significantly (P > 0.05) affect the parameters measured except for the small intestine and caecum. Observations from the study showed that caecum weight was highest (p > 0.05) for grasscutters weaned at two weeks (52%) while those weaned at four weeks recorded the least value of 3.55 %. 
Discussion
Body Weights and Weight Gains
Several authors have reported different values for total weight gain of grasscutters. Annor et al. (2008) reported values of 225 g, 275 g and 625 g as total weight gain for grasscutters at the end of an experiment that lasted for 24 weeks. In another study by Obi et al. (2008) where performance of grasscutters were assessed when fed four different conventional forage, the total weight gain reported were between 1024 g and 1121 g. Karikari and Nyameasem (2009) reported values of 650 g, 1110 g and 1190 g as total weight gain for grasscutters fed concentrate diets containing varying levels of guinea grass. Total weight gain obtained in this study (Table 1) were higher than those reported by Annor et al. (2008) but compared favourably with those of Obi et al. (2008) and Karikari and Nyameasem (2009) .
The higher (P>0.05) final body weight for grasscutters weaned at four weeks (Table 1 ) of age may be accounted for by the high weekly body weight gain. The lower body weight for pups weaned at two weeks of age could be attributed to stress accompanying early separation of pups from does as well as the level of efficiency of the early weaned grasscutters to digest and utilize the dry matter content of its feeds. As studies have shown that fibre levels in the diet of grasscutters is associated with digestibility of dry matter, protein and fat which could lead to reduction in growth rate (Vanzyl et al., 1999) .
Results of this study are similar to reports of Zita et al. (2007) where they observed no significant (P>0.05) effect of weaning age and nutrient digestibility on the performance of broiler rabbits. Similarly, Xiccato et al. (2000) did not also observe any significant influence of weaning age on the growth of rabbits, although Fortun-Lamothe et al. (2002) had showed that early weaning provided higher viability and fastest growth in weaned rabbits. On studies involving other animal species, some researchers have shown that weaning age did not significantly influence growth performance of kids. For instance, Ugur et al. (2004) reported non-significant influence of weaning age on weight gains of kids of Turkish Saanen goat. Also in accordance with the results of this study, Caneque (2001) and Selaive-Villarroel et al. (2008) reported no effect (P>0.05) of weaning age on total lamb weight gain and daily weight gain.
General observation in this study showed that grasscutters weaned at two weeks of age (WA 2 ) compared favourably in post-weaning growth performance with those weaned at four (WA 4 ) and six (WA 6 ) weeks of age without mortality. Similar results were reported when effect of weaning age was assessed on body weight and live weight (Tùmova et al., 2006) of rabbits weaned at different ages. The growth pattern of juvenile grasscutters post-weaning followed the sigmoid curve of the general growth pattern (Figure 1) . From the graph, grasscutters weaned at four weeks were seen to perform better than grasscutters of the other two treatments from the 14 th to 20 th week of age. In comparing the effect of weaning age on post-weaning growth rate, it was observed that pups weaned at six weeks (WA 6 ), which had a longer suckling period did not show better performance than those weaned earlier. Selaive-Villarroel et al. (2008) observed and reported similar results for lambs of Morada Nova breed weaned at different ages.
Feed Intake
Grasscutters weaned at 2 weeks of age consumed more feed when compared to those weaned at 6 weeks. The results of feed conversion ratio explain the differences in body weights and weight gains resulting from feed intake. Results of this study on feed intake could be attributed to the early development of the digestive tract of grasscutters weaned at 2 weeks as feed consumption has been found to influence the development of the digestive tract, a point made by Zita et al. (2007) . Earlier studies have revealed that solid feed consumption led to early development of the digestive tract (Gallois et al., 2003) . Xicatto et al. (2000) and Tùmova et al. (2006) opined that digestive tract development does not affect feed consumption of early weaned rabbits. Unlike these researchers, Fonteh et al. (2005) observed that the early-weaned kits overcame weaning stress and also developed the capacity to handle efficiently solid and fibrous feed than the late-weaned kits. This point was expressed in this study judging from the significant value recorded for feed intake of pups weaned after 2 weeks. Results of this study agree with reports of Gallois et al. (2003 Gallois et al. ( , 2004 who demonstrated that feed consumption was higher for early-weaned rabbits in comparison to those weaned at 35days of age, although weaning age differed between both studies.
Feed Conversion Ratio (FCR)
The FCR values obtained in this research are better than the values of 543.24, 82.30 and 119.38 reported for grasscutters at the end of a 24 weeks feeding trial (Annor et al., 2008) . These values are however higher than the value ranges of 1.66 to 3.52 (Wogar et al., 2007) , 1.81 and 6.95 (Henry & Njume, 2008) . 4.86 to 5.04 (Obi et al., 2008) and 4.8 to 7.5 (Karikari & Nyameasem, 2009) reported for grasscutters by various researchers. The variation in FCR values may be as a result of the differences in experimental diets used by different authors and feeding regimes in practice while carrying out the various experiments. However, in a study using Fulani calves weaned at different ages, Ogundola (1981) reported no significant effect of weaning age on FCR values for the different groups of calves.
Mortality
Mortality has been reported to be affected by age at weaning (Zita et al., 2007) . In this study, no mortality was recorded throughout the experimental period of fourteen weeks. In an earlier study by Schrage and Yewadan (1999) , a weaning age of 6 weeks was suggested based on the high post-weaning mortality when animals were weaned at 4 weeks. Furthermore, the authors recorded an 11% post-weaning mortality for grasscutters weaned at 6 weeks of age. Adu (2003) in his report on post-weaning mortality quoted a percentage of 1.4 for grasscutters weaned at 4 weeks. The zero mortality observed in this study showed that age at weaning did not affect mortality of grasscutters post-weaning, indicating that diverse factors may have to the mortality recorded by other researchers. Various factors have been identified to cause post-weaning mortality such as housing [unit space per grasscutter post-weaning (Adu, 2002) ; materials used for constructing grasscutter housing (Ogunjobi, 2008) Vol. 4, No. 12; nutrition, inadequate and unbalanced feeding (Majiyagbe & Lamorde, 1997) ] and surface area of feed available to the animal. Results of this research show that early weaning (2 weeks of age) would return does for mating earlier and therefore accelerate breeding rate.
Slaughter Characteristics of Grasscutters
The non-significant influence of weaning age on live weight of grasscutters suggests that the growth rate of this animal is independent of weaning age. These results agree with the findings of Attah et al. (2006) who reported that carcass weight increased as live weight increased. However, different researchers have reported different experimental effect on carcass characteristics of grasscutters. For instance, in a feeding trial by Karikari and Nyameasem (2009) to assess the effect of feeding grasscutters concentrate diet containing varying levels of guinea grass, these authors reported significant differences in carcass characteristics of grasscutters. The dressing percentages obtained in this study were higher than reported values of 54% (Jori et al., 1995) , 50.41 to 55.26% (Annor et al., 2008) and 55.00 to 60.30% (Karikari & Nyameasem, 2009) but are comparable to the range of 65 to 80% (Fayenuwo et al., 2003) and 71.80 to 82.30% (Henry & Njume, 2008) reported for grasscutters. These percentages for grasscutters compared competitively with those of rabbits, cockerel and broiler with dressing percentages ranging between 73 and 77% (Ajayi & Tewe, 1983; Martin, 1983; Olomu et al., 2003) . Gillespie (1998) and Kebede et al. (2008) reported that dressing percentage is influenced by several factors some of which included amount of gut fill, slaughter weight, degree of muscling, slaughter age, degree of fatness and nutrition of the animal. Osei and Twumasi (1989) reported that poor tissue deposition resulted from poorly-digested feed which could affect carcass characteristics of an animal.
Primal Cuts
Results of this study revealed that among the primal cuts taken only the tail and neck were significantly (P<0.05) affected by weaning age of grasscutters. Grasscutters weaned at 2 weeks recorded the highest tail weights (33.69 g) while the highest neck weight of 66.46 g was recorded for those weaned at four weeks of age. It was also observed that neck weights did not differ significantly between animals weaned at two weeks and those weaned at four weeks of age.
For other cuts such as the head, fore limbs and hind limbs the order of weights were four weeks > two weeks > six weeks, whereas for the back and loin cuts, highest values were obtained for animals weaned at six weeks and four weeks respectively. The results of this study negate the reports of Karikari and Nyameasem (2009) who reported significant (P<0.05) differences for fore limbs, loin and hind limbs. The differences in the results between this study and theirs could be because of weaning age effects.
Internal Organ Weights
The weights of the lung, liver, large intestine, caecum and kidney were not influenced by weaning age of grasscutters (Table 5 ). In another research on rabbits, Zita et al. (2007) reported significant (P<0.05, 0.01) weaning age effect on proportions of heart and lungs from the carcass. These researchers reported a higher proportion of heart for rabbits weaned at 25 days of age while those weaned at 31 days recorded higher proportion of lungs. The findings of this research showed that grasscutters weaned earlier (two weeks) recorded higher proportions for heart and lungs from carcass and weaning age did not significantly (P>0.05) affect these organs.
The small intestine was the only organ significantly (P<0.05, 0.01) affected by weaning age of the grasscutters. Statistical analysis revealed that caecum weights across weaning age approached significant level. From the results of this study, weights of the heart and lung followed the order two weeks > four weeks > six weeks. Further observations showed that these organs decreased in weight as weaning age increased. This is an indication that the early weaning of grasscutters (2 weeks) in this study could have somehow impacted on the weights of the heart and lung of these animals.
Similarly, caecum weights were also observed to follow the same trend as the heart and lungs. The values were 80.56 g, 66.33 g and 59.88 g, respectively. The large variation within these values could be attributed to the level of development of the digestive system of each group of grasscutters with reference to age. Xicatto et al. (2003) had reported that caecal fermentation increases as a consequence of increased intake of solid feed. These authors also observed that total volatile fatty acid in the caecal contents of rabbits increased as weaning age decreased. The results obtained in this study could be attributed to this cause since this research was not basically concerned with the contents of the caecum. In addition to this, Piattoni and Maertens (1999) had earlier reported that raising early-weaned kits exclusively on solid feed caused the development of faster fermentation activity thereby increasing the production of volatile fatty acids. As such, changes in caecal fermentation pattern www.ccsenet.org/jas Journal of Agricultural Science Vol. 4, No. 12; seem to depend more on the age of weaning (the beginning of exclusive solid feed intake) than the chronological age of the animal (Xicatto et al., 2003) .
Relative Organ Weights
Relative organ weights of grasscutters weaned at different ages are as presented in Table 10 . It was observed that the trend in weights varied between organs in carcass weight and organs in relation to live weight. Results of analysis of variance showed that weaning age did not significantly (P>0.05) affect the parameters measured except for the small intestine. Rao et al. (1978) in earlier study on the effect of weaning age on carcass quality of rabbit meat also reported that weaning age did not have any significant influence on relative organ weights of rabbits.
Results of analysis of variance for caecum weights in relation to live weights of the grasscutter presented a definite picture of the extent to which weaning age affected this organ. As observed from the results on the table, grasscutters weaned at two weeks of age recorded the highest significant value of 5.2% while those weaned at four weeks recorded the least value of 3.55%. The significantly increased proportion of the caecum for grasscutters weaned after two weeks could be explained to be as a result of compensatory growth of this organ to accommodate the change to exclusive intake of solid feed by these animals. The proportions of the liver were similar between grasscutters weaned at two weeks and six weeks, while those weaned at four weeks recorded the highest value although non-significant between the groups. The large intestine weights were seen to follow the order six weeks > four weeks > two weeks. Kidney weights were not also affected by weaning age. Similar results were also reported by Zita et al. (2007) for kidney weights of rabbits weaned at different ages.
Conclusion
Results of this study revealed that weaning age did not have significant influence on carcass characteristics and internal organ weights of grasscutters. The caecum and small intestine which were significantly affected by weaning age of pups could have been as a result of differences in age and a reflection of each group's ability to utilize solid feed. However, no negative impact was observed in performance across the treatment groups. Therefore, grasscutter pups can be weaned as early as two weeks post parturition without adverse effect on performance. Reference Adu, E. K. (2003) . Patterns of parturition and mortality in weaned greater cane rats (Thryonomysswinderianus, Temminck 
